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- :ﬁ’x_l,lix‘mpxm;mnsumpﬁon of potatoes in the United States has steadily.declined
1. from an average of 176 pounds during the 1909-1915 period to 101 pounds in 1952.
" This reduction.of 7 5 pounds is roughly equivalent to an annual loss of market for about
' 200 million-bushels of -potatoes based ‘on our ‘present population. . This drastic declin
in per capita consumption has been due to.a number of causes, one of which.is undoubt:
edly the inconvenience. of preparing fresh potatoes for table use. Other factors include

" changes in dietary habits and the availabliity of an increasing variety of other foods (1).
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ecrease. in consumption of potatoes is partly responsible for the substantial 7=
“¢hat-accumulated in the United States from 1944 to 1950. As is shown in . ..
1, .the surpluses from 1951 to 1954 were much smaller. The 1954 crop of 351
" million bushels was, in fact, vapproximately in balance with the total requirement, Figure ;- -
2 shows how this crop was utilized, according to the estimates of the Agricultural Mar- ; ~
keting Service of the U. 5. Department of Agriculture. These figures indicate that the
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total food use' f potatoes.during tha year amounted to approxxmately 79 pe

“the total crop.

+ 0 Iny1955,: ,
. bushels in excess of the productlon goal, but the surplus was diverted to starch and ieed

“_so that the amount for total utilization plus shrmka.ge (weight loss-and spozlage d

{storage) ‘was near the *flgure :for total productxon.
: Departmen of Agri

\ture again set up the«mechamsm fmf a dxversxon program dmlgned to bring otal :
‘tion into-eventual balance swith th ..On

pr
tis estxmated that .about 54 mllhon bushels of ‘the 1955 crop
: roc&ssmg Preliminary, estimates-(1) “indicate that ibou 3607
‘more million :bushels. wxll “be“uscd for: thc purpose in: 1956’~whxch :
. greaterthanth ‘amou

- FIGURE 2

: Procssmg of potatoes is expected to increase, Whether ornot this wxll d ‘mm:h'~
more-~than’ maintain “the Ppresent total per capita consumptxo ! " ;
However, a continuous’ rise_in population should ' ensure - an-

“potatoes and thus'an expanding future market for growers;

. Of great significance to the growers is the amply demonstrated Fac that extensive i
proowsmg«of a perishable commodity tends to stabilize farm' spri y the "tenden:;f £
‘to balance- periodic gluts and shortagm agamst the relatxvely constant : '




It also makxs possxblc the developmcnt of dlstant and forelgn markfts to whlch it
+. would .be impractical to ‘ship fresh producc. :

. The modern supermarket now carries many procssed food products prcparcd :from
potatoes - These’ products include ‘potato’ chxps, .dehydrated mashed potatoes, canned ::
whole and shoestring potatoes,-and ‘potato soup.: Also’ :available in frozen form:are
Frcnch frxes, pauus? puffs, hash brown, Adice; wh1pped and bakcd potatoes, and pota.t

.‘Morc potatos re used,in the manufacturc of potato: chipsthan in -all other.
processed potato food products ‘ combined.¥ Durmg ‘the "period . 1946" to - 1955 ‘the
quantity of potatoes .used ‘to make chips ‘increased from 15.4 to about 40 millipn bushels.
Potato chxps have hlgh food va.luc and are appcalmg in, ﬂavor, texture and colo

) ~~High
content nf‘reducmg g ugars htch rwct thh thc “nonprotcm nitrogen compounds,
“to 1 e *prir sof excessive browmng -during: .frymg +Reducing’
sugarvcontcnt “increases ‘Zdurmg zcold storage and’ Js‘usually Towered by, recondmonmg
thc tubcrsn_for ‘scveral:days to.a zfcw Weeks at about J0°: F B Bctter,color ‘control is an

;rsearch conducted by the_ Fedcral Govcrnment and. by
ncerned with ‘the:rclaxanon of variety, ‘cultural history,

storage condmons,~mmposxtwn {and physxml gpropertlcs of ‘potatoes;to-the ‘quality -of -

chlps madc ’from thcm. .A suncy, thc Tcsults of whxch wcrevreccnt'ly announccd bv-v’ .




ducing ;{xgar content, high total solids content (high specific gravity) is also desirable.:

Chippers prefer such potatoes because they give a better yield of chips and absorb less

during frying,* .0 m O S S, < s E
Several experimental ‘products have been developed recently.by the Eas

~'Western Regional Rsearch'Laboratorigs that - either usc’fchips'or“‘.argfprcpa.re;tl,b-y’
** methods similar to-those of chip making,: These include potato chip bars cmﬂled"

cts, potato *‘chiplets”, and potato “nuts”:* Chip ‘bars .are pre

compressing crushed chips into self-supporting pieces.: “*Chiplets” -are made fro
trips about.3/32” :x 34”.x 34" -that are dried and then partially ‘reconstit
water before frying. Potato™‘nuts” are made by frying dice about 74" on a'side’
fat.: None of the products is made commercially-at present but potato chip bars are i
tandby statusas a possible xation for the ‘armed forces. SR 4
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" Frozen Potato Products (2) (3)

% French fries are by far the.most important potato prodiict’_ that is froze

~production of frozen potato products reached 183 million pounds’in’ 1955
“to an .Agricultural: Marketing Service survey.” Frozen French fries "became

~mercial product shortly after. the close ‘of - World War IL The ‘demand for frozen

 French fries has regularly increased, and an estimated 4.2 million bushels of potatoes

- were used for their production in 1955.%

¢ 7 The requirements in raw ‘material for French fries are ‘about the same ‘as

chips. .In addition -to-color; control,s however, texture is also a problem with -frozen

French fries:* Slices: that :are soft -and soggy :at the centre after the finish heating “or

solids content: more than with any other single factor.":Although frozen French fried
potatoes are still not uniformly .of as high quality as processors would like, they:
increasingly popular because of ‘the convenience they offer.’ Ho

. In the ‘}'processing’::oi ‘French fries, clean, pecled potatoes are sliced into stri
38 or 4-inch square cross section. - The slices are washed to remove starch. Frying in
the processing plant is often done in ‘two stages.. This permits scparation of slices that
stick together during the first fry. Some processors; however, fry in a single step’and
depend on turbulence in the bath or on sti ring or tumbling to keep the slices: from &
‘sticking together. 5, . S ST AR e

Frying temperatures and times differ from plant to plant and with differen:

frying are undwirable.}’;Soft centres of slices are thought to be associated with Jow total

: material.: In addition to reduction :of frying temperatures when necessary,

controlled by a one-to-two minute hot water blanching before frying. In some processing
plants all raw material is water blanched and, where Tnecessary,.a subsequent dip-in

.- glucose solution is carried out to obtain the desired degree of browning. Some pro-
. cessors freeze French fries before packaging and others after:; A large fraction of the

'S

French fries produced are sold for household use, 'Housewives prepare the product for

‘the-table by warming in the oven. Restaurants prepare the frozen product by frying
for one or two minutes at 375° F., - S :

Frozen fried potato puffs and frozen whipped potatoei ;fé usually madc from the

" small pieces sorted out in the processing of French fry slices. The slivers are steamed and:
‘mashed.’. . For whipped ‘potatoes, the mash is vigorously beaten ‘before freezing.; For:

producing puffs the mash is mixed with wheat flour, eggs and seasoning, , This mixtu re:
is formed into_ croquettes and fried before freezing. . T .

1"+ 45 Frozen.diced potatoes for hash browning have been onthe ‘n‘mr-ket' sever:d years;
. The potatoes are sliced into cubes about 34” on a side, stcam blanched and then frozen’ i}

Onion flavouring is sometimes-added before freezing to complete the Processing.’s This:

. product is oookcd by‘frying inaskillet, 52 . .




Frdeen ‘pnt»atroﬂ ‘patties have been ‘on the 'hia‘rket for ibdtit"thtee years Pecled

potatoes are blanched, cooled, shredded, mixed with flour .and"shortening, and then

~shaped into circular or rectangular pancakes before freezmg.'= These pames, welghmg
about 3 ounces cach, may be fried in deep fat or.in a pan.:

- Canned frozen cream of potato soup ‘appeared in the retml markets thhm the past
three years... This soup contains small pieces of Ppotatoes as well as masbed .potatoes,
has been -well ‘received by consum ;

in preference to*fresh’ potatoes.:. To manufacture dice (1); the ‘potatoes are peeled,*
trimmed and cut into %-mch or smaller sized cubes, as well as so-called half dice and
other rectangular shaped pieces. :The dice are then blanched -and dehydrated. :

It is used bysome bakeries mmakmg bread to the extent of about two ot three’

-

is also used m prepared doughn t mlxes,

.whole potatoesiwhldx; are peeled ooo]:ed -mas and

l'ona specml ‘type of drum drier equipped with 4 or 5. auxnhary mlls that spread'
the mashed .potatoes over the drum surface. The dried potato :s grouml into

also knawn as potato
granulea. ,Mmute potatoes consnst of short, hollow cylmders of about. 34 inch i in
‘having :thin;’ porous walls,” At" “present “‘minute’’‘potatoes are ‘produced °
: r :volume than the the granules.: Dunng the '1955-1956 processing séason
about 20:million pounds of dried mashed potatoes were produwd $rom about:2 million
“bushels of potatoes (1), It is predicted by processors that productxon of pntato gra.nules
*wﬂl'be greatly increased durxng the 1956-1957 season.”: : :

' Potato gramxles, ‘minute” potatoes, and flakes can be quxckly converted to mas'hed :
'potatoes by mixing with hot water or hot milk or both.. Flakes can be reconstituted even
in‘cold water.: Ease of preparation and good quahty make these products highly prom-
ising houschold items that fit in well with the growing demand for “convenience” foods.

es¢ products, are ‘considered advantageous, too, for the restaurant operator. because
vidual ‘or small batches of servings can be prepared quickly on short order, thereby
dmg “th ioss ;quallty rdmanly assocxated thh prolonged holdmg of mashed

ubstantial ; impetus "to the .oommeraal production of potatv gra.nules has been :
provided by.the improvement of processing techniques, the development of new drying -

mad)mery wand the establishment of better quality control and packaging conditions ‘ g

hich are ‘essentizl to long shelf life. Significant contributions to these advances have:
beenmamd: through the research of the Department of Agriculture’s Western Utiliza-
’: tion eaeatch anch (6), the Umversnty of North Dahota, the Quartelmaster Food
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. Potato flakes’(8) are a new form'of dehydrat'cd‘mashc'd ‘potatoes develop'edb‘at the
Eastern Regional Research Laboratory.: They can be rehydrated with milk and water
‘.“over, a wide-temperature:range to 'producc: mashed “potatoes ‘having excellent flavour,

 colour and texture:: These attributes can be easily controlled in the flake process because

 the ‘potatoes ‘are‘ready’ for:drying:immediately after~mashing, and ithé dehydration 3s

-accomplished in less“than a half minute iafter:application:of-mashed potato tothe drier;
0 long holding ‘periods

led, : pi ly y*‘thclowtcmpe}aturc Jye process;” the

_54-inch slabs, washed o‘fx'cnipi(e"ffrcé!stardx;fand ‘pre-cooked. ¥ i
i The most important single. factor’ controlling mealiness is this recently .developed
.. precooking-step,.in ‘which- the potato is heated to.a temperature in the :range -of mbout -

< e
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140 to 180°. F. for a suitable time, usually about 20 minutes ( 10), prior to final cooking
at 212° F.. Through the use of the precooking step it is now possible to make a mealier -
product not only from high-solids-content potatoes, which are usually used in dehydra-
tion processes, but also from‘lowcr.-solids-content potatoes not suitable heretofore. -

77 After, precooking,’ the potatoes are cooked in steam at atmospheric pressure. fo
about 18 to.22 minutes depending upon the variety and solids content ‘of the potato.
They are then riced and mixed with a small amount of antioxidant and sulfite solution to

help ‘prevent deterioration when stored. »A single drum drier of ‘the - type commonly

otato-flour.is employed to dry the mash,- Another_recent dcvelbpmént STy
d :to the.drier to break ‘the dried potato sheet into %5-inch :

i

%% One 'of the advantages ‘of the flake process is that the product can be dried directly -
“to 4.0 to 4.5 per. cent moisture in one operation -in less than a minute,> Off-flavours
arising from nonenzymatic browning during .storage are retarded in this moisture -
- range. ,, Hence,. for” good :keeping properties the package should ‘include an effective - .

pounds-of flakes were made in about 16 days of operation, “The simplicity of the process

d its’commercial feasibility were demonstrated by the fact that no changes in operating +
.:?ocedure -were. required during the run, :The run yielded about 23,000 packages of 4-
servings each ‘which were ‘test-marketed in 40 stores in the Binghamton-Johnson City-
Endicott“ares of New York State.” This test was made by the Agricultural Marketing .
ration -with the ‘Agricultural Research Service, the Maine Potato Com-
eral ‘other :State of Maine agencies, e AN I SN

Service in coope

4 < B ;

I\ prehmma report showed that a total of 894 cases of pbigto ﬂaEs, each mse

containing ‘24 4-serving.boxes, were sold -during: the 5-week market. test period. :This
was virtually the whole supply available. - It represents purchases of about 14 per cent
of 'the ‘households in the area; A door-to-door canvass made after the sale period showed
that 60 per cent of the flake. purchasers had bought the product two or more times, and
W' that 90 per cent of them would buy it again in the future if it were available. The test
showed that even though the price of fresh potatoes rose during the course of the market
survey; fresh ‘potato sales were not reduced by the introduction of flakes.- Excluding
potato chips and frozen fries, the sales of potato flakes were far greater than the com
bined sales of alliother potato processed foods. .. e JRER
s'a result of the consumer acceptarce test and because of the excellence of the
uct ‘and the: simplicity of its manufacture, at least four companies and groups

rod
' ‘a indicated their. intention to manufacture potato flakes.”...

Summary and Conclusions - . . : et o
The ;‘acf'i capita-consumption of potatoes in the United States was 75 pounds less.
in 1952 than was the average consumption for the period 1909-1915. Based on the
present population, this represents a loss of about 200 million bushels. . The increase in
use of ‘processed potato foods in recent years seems to have stopped the decline in con-:
sumption. It -is estimated that 54 million bushels of potatoes were processed for food
s in’1955." The future of the potato industry definitely depends on the development
of iew and improved processed foods as well as on the ability of the industry to provide
the ‘consumer with a high-quality fresh product. The potato grower should take cog-
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nizance of this fact and stnve ‘to produce potatoes that are well smted for prooessmg
- and fresh use. .

More potatoes by far are nsed in makmg ch:ps than in any other processcd potato:‘i‘\ e
food. More new products have been commercialized in the frozen field ‘than.in:any:,

other category. of processed = potatoes. : Dehydrated and canned potatos contmue‘
.. absorb sxgmﬁcant quantities of Taw material.:. . E
frk Research on ‘new and improved forms of dehydrated mashed potatoes has reoexved
major attention 'in ‘recent years.- Improvements have been effected in the manuiact_ur
of granules :(mashed -potato powder) :and also in their qualxty -Potato flakes is'a mew
type of dehydrated ‘mashed potato product that soon is expected to be manufactured
commercially.’; The increase in.demand for potatoes in processed foods seems-to have
" stemmed the’ dechne in potato eonsumpnon and it may not be wishful thmkmg to believ
" that this demand may ‘soon rsult in‘an. actual increase in the per capxta oonsumptlon :
of potatos Gl : - 5 at
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